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Abstract 
The present study examined the role that the violent television plays in the manifestation 
of Attention Deficit/Hyperactivity Disorder (ADHD) symptoms in a Canadian sample of 
preschool-aged children. The parents of preschool-aged children at increased risk (n = 8) 
and low risk (n = 25) for ADHD provided information about their child’s television 
viewing patterns and favourite programs. Separate ANOVAs were used to evaluate the 
relationship between the group status and the amount of television viewing per day and 
the level of violence in their preferred television program. Results indicated that 
television exposure is not significantly related to the manifestation of ADHD symptoms 
in a Canadian sample of preschool-aged children. These findings partially replicate those 
from a recent study indicating lack of correlation between television exposure and ADHD 
associated behaviours in children at-risk of ADHD. However, further research should be 
conducted with a larger sample size. 
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 Chapter I 
INTRODUCTION 
Objectives  
 The present study is focused on the television viewing patterns of Canadian 
preschoolers presenting with symptoms of Attention Deficit/Hyperactivity Disorder 
(ADHD). ADHD is one of the most common childhood psychiatric disorders (Lahey et 
al., 1994). It causes significant impairment (American Psychiatric Association, 2000) and 
is the primary reason for a large number of referrals for psychological evaluations 
(Demaray, Schaefer, & Delong, 2003). Consequently, it has a significant impact on 
society in terms of its stress to families, adverse academic outcomes, and negative effects 
on self esteem (Barkley, 1998). Although there are a number of studies that suggest a 
strong genetic component (Bidwell, Willcutt, DeFries, & Pennington, 2007; Faraone et 
al., 2005; Todd et al., 2005), environmental factors clearly also play a role in the 
manifestation of this disorder. One such environmental factor that has been receiving an 
increased amount of attention is early television viewing. As suggested by numerous 
studies, television plays a significant role in the lives of most of the families (Christakis, 
Ebel, Rivara, & Zimmerman, 2004; Huston & Wright, 1997; Rideout, Foehr, Roberts, & 
Brodie, 1999; Wright et al., 2001). Results from several studies suggest that attentional 
problems may be related to early television viewing (Christakis, Zimmerman, 
DiGiuseppe, & McCarthy, 2004; Miller et al., 2007; Zimmerman & Christakis, 2007) 
however, interpretations of the findings vary. As such, it is important to further 
investigate the association between television viewing in the early years and children’s 
cognitive development. The first goal of the present study is to compare the television 
viewing patterns of preschoolers presenting with symptoms of ADHD to control children. 
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 Additionally, as the majority of the extant studies have been done in the United States, the 
secondary goal is to describe a Canadian sample. 
It is hoped that data from the present research regarding the association of 
television viewing and symptoms of ADHD will enhance current understanding of this 
multifactorial disorder, inform clinical practice, and further educate parents and teachers 
of preschoolers presenting with symptoms of ADHD.  
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 Chapter II 
LITERATURE REVIEW 
Organization of Review 
 This chapter begins by reviewing the importance of examining ADHD symptoms 
in preschool children and outlines studies that have shown ADHD symptoms in preschool 
to be predictive of later behavioural problems and ADHD diagnosis. It is followed by the 
discussion of the etiology of ADHD. A family systems theory framework will be used to 
address the interaction between parenting practices and preschoolers that present with 
symptoms of ADHD and their typically developing counterparts. Additionally, television 
viewing patterns of preschoolers presenting with ADHD symptoms and typically 
developing peers will be described. 
The Nature of ADHD 
 Attention Deficit/Hyperactivity Disorder (ADHD) is a highly heritable, 
heterogeneous, and chronic behavioural syndrome which is clinically defined by 
developmentally-inappropriate problems with distractibility, hyperactivity, and 
impulsivity (American Psychiatric Association, 1994). Diagnostic criteria require that 
symptoms must be (i) observed before 7 years of age, (ii) present across multiple 
contexts, and (iii) persist over at least six months (American Psychiatric Association, 
1994). It is recommended that diagnosis be made cautiously in children younger than 4 or 
5 years of age as symptoms may vary with individual’s developmental level and age 
(American Psychiatric Association, 2000). Specifically, the highly variable, yet 
developmentally expected behaviour of many preschoolers frequently resemble 
symptoms of ADHD (American Psychiatric Association, 2000). Consequently, 
preschoolers presenting with symptoms of ADHD are often referred to as “at-risk” for 
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 ADHD rather than as having the disorder. This condition of childhood and adolescence is 
seen in all ethnic groups, social classes, and nationalities (Barkley, 2000). It has been 
estimated that 3% to 7% of the school age population has ADHD and that it affects boys 
approximately three times more often than girls (American Psychiatric Association, 
2000). While the etiology of ADHD remains unclear, the most current findings implicate 
genetic factors (Bidwell, Willcutt, DeFries, & Pennington, 2007; Faraone et al., 2005; 
Todd et al., 2005), and specifically the dysregulation of catecholaminergic systems which 
are thought to regulate attention (Faraone & Biederman, 1998; Maher, Marazita, Ferrell, 
& Vanyukov, 2002; Purper-Ouakil et al., 2005). 
 Over the past 15 years, knowledge about the etiology of ADHD has increased 
significantly due to numerous familial studies that have reported a strong genetic 
component ranging from 60% to 90% and non-shared environmental influences ranging 
between 10% and 40% (Biederman et al., 1992; Cadoret & Stewart, 1991; Silberg et al., 
1996; Waldman & Rhee, 2002). Although heritability estimates indicate that most of the 
variance in the ADHD-phenotype is due to genetic factors, a sizable literature also exists 
on early environmental characteristics associated with ADHD (Campbell, 1994; 
Cunningham & Boyle, 2002; Nomura, Rajendran, Brooks-Gunn, & Newcorn, 2008). For 
instance, recent research suggests that perinatal problems such as low birth weight, small 
head circumference, and Apgar scores are implicated in expression of early childhood 
behavioural difficulties (Nomura et al., 2008). Furthermore, babies born to mothers using 
tobacco and alcohol during pregnancy are more likely to later be diagnosed with ADHD 
(Kotimaa et al., 2003; Sood et al., 2001; Thapar et al., 2003). Other studies indicate that 
perinatal factors, including preterm birth and low birth weight, as well as inadequate 
nutrition contribute to the list of environmental risk factors of ADHD (Lou et al., 2004; 
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 Schnoll, Burshteyn, & Cea-Aravena, 2003). As described above, both genetics and 
perinatal factors contribute to the etiology of ADHD and should be carefully considered 
prior to the diagnosis. 
 The role of early childhood experience, particularly the interplay of parent and 
child behaviour, influences the expression of both genetic and environmental factors 
(Shaw et al., 1998) as well as the long term stability of externalizing symptoms 
(Campbell et al., 1982; 1984; 1990; 1991; 1994). Majority of the studies have reported 
that parents with ADHD are less able to parent effectively (Chronis-Tuscano et al., 2008; 
Cunningham & Boyle, 2002; DuPaul, McGoey, Eckert, & VanBrakle, 2001; Marks et al., 
2006). In turn, behaviours commonly associated with ADHD in early childhood have 
been found to often affect parent reports of distress (Cunningham & Boyle, 2002). For 
example, Cunningham and Boyle (2002) reported that mothers of children at-risk for 
ADHD also reported higher personal depression scores than those of the non-ADHD 
subgroup. Cunningham and Boyle (2002) also found that mothers of these “hard-to-
manage” preschoolers suggested twice as many controlling/negative management 
strategies as positive/preventive strategies and would increase the former and decrease the 
latter in the presence of child’s difficult, temperamental behaviour. These findings 
support the earlier reports suggesting that the more controlling/negative parenting 
strategies tend to be elicited by active, inattentive, and poorly regulated behaviour of 
children with ADHD (Barkley & Cunningham, 1979).  Taken together, the evidence 
suggests that parenting styles and strategies may also influence the expression and impact 
of ADHD symptoms in children. 
Previous research has indicated that preschoolers who display disruptive 
behaviours at home tend to display difficulties in school and day care settings as well. 
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 Teachers of preschoolers report that children at-risk for ADHD have more socially 
problematic behaviour, classroom behaviour problems, and internalizing problems 
relative to other children that are not at-risk for ADHD (Cunningham & Boyle, 2002). For 
example, preschoolers at-risk for ADHD perform poorly on academic tasks (Lahey et al., 
1998) and interact less competently with their peers (DuPaul et al., 2001; Mrug, Hoza, & 
Gerdes, 2001).  
The problems presenting in preschool often persist into adolescence and early 
adulthood, with approximately 30%-60% of individuals diagnosed with ADHD in youth 
having symptoms that persist into adulthood (Biederman, 1998; Biederman, Mick, & 
Faraone, 2000). Specifically, Manuzza and Klein (2000) reported that individuals with 
ADHD exhibit lower grades, fail more courses, perform worse on standardized tests, have 
fewer friends, and are rated less adequate in psychosocial functioning. Additionally, 
individuals with ADHD have been found to report more driving problems such as 
speeding, vehicular crashes, and license suspensions (Barkley, 2002), and have been 
found to be at a greater risk for substance abuse (Flory, Milich, Lynam, Leukefeld, & 
Clayton, 2003) as compared to controls.  Taken together, empirical evidence suggests that 
the effects of childhood ADHD are often present across the lifespan. 
Underlying Biology of ADHD 
Genetics of ADHD. ADHD is a multimodal psychiatric disorder with genetic and 
environmental influences (Barkley, 1995; Swanson et al., 2001). Extensive family 
(Biederman et al., 1992), adoption (Cadoret & Stewart, 1991), and twin (Silberg et al., 
1996) studies have shed some light on the etiology of ADHD noting an estimated 60%-
90% heritability level (Faraone et al., 2005; Levy, Hay, McStephen, Wood, & Waldman, 
1997; Thapar et al., 1999). Furthermore, data from multiple studies describe ADHD as 
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 the most heritable of all psychiatric disorders (Biederman et al., 1992; Cadoret & Stewart, 
1991; Silberg et al., 1996; Todd et al., 2005). Additionally, studies have indicated that 
ADHD is a complex disorder involving multiple genes of moderate (Barr et al., 2001b; 
Faraone et al., 2005; Manor et al., 2001) or minimal effect (Payton et al., 2001). Overall, 
compelling evidence exists for four genes in ADHD: the dopamine D4 gene (Comings et 
al., 1999b; Huang et al., 2002; Qian et al., 2003) and D5 receptors (Kustanovich et al., 
2004; Mill et al., 2004; Payton et al., 2001), and the dopamine (Hawi et al., 2003) and 
serotonin (Beitchman et al., 2003) transporters. Studies have implicated other genes in 
ADHD (Eisenberg et al., 1999), but results have been less clear (Hawi, Millar, Daly, 
Fitzgerald, & Gill, 2000; Qian et al., 2003). 
Although both the serotonergic and noradrenergic systems have also been 
implicated in ADHD, the dopaminergic system is by far the most extensively explored to 
date. Hawi and colleagues, (2003) reported that the most extensively studied genes of the 
dopaminergic system are DRD4 and DAT1. Following LaHoste and colleagues’ (1996) 
finding that patients with ADHD were more likely to carry the DRD4 7-repeat allele than 
control subjects, several attempts to replicate these findings have been noted and have 
provided variable results. In general, numerous studies have reported that despite the 
marked variability across studies there is an overall support for the association of 
dopamine system genes and ADHD (Faraone, Doyle, Mick, & Biederman, 2001; Maher, 
Marazita, Ferrell, & Vanyukov, 2002; Purper-Ouakil et al., 2005). Furthermore, research 
has demonstrated that approximately 70% of patients with ADHD (Spencer et al., 1996) 
respond positively to stimulant medications (methylphenidate and dexamphetamine) that 
block the reuptake of dopamine by the dopamine transporter (Amara & Kuhar, 1993; 
Krause, Dresel, Krause, Kung, & Tatsch, 2000). Taken together, while multiple studies 
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 provide evidence to suggest that the dopaminergic system is implicated in the presence of 
ADHD symptoms, the specific mechanisms of effect remain to be seen. 
As previously noted, other neurotransmitters have been found to play a role in the 
manifestation of ADHD symptoms. More specifically, Arnsten, Steere, and Hunet (1996) 
hypothesized that the noradrenergic and adrenergic neurotransmitters influence certain 
aspects of executive control and attentional processing. Consequently, much research has 
been conducted on the association of abnormalities in the noradrenergic neurons and 
ADHD (Barr et al., 2000a; Barr et al., 2000b; Barr et al., 2001b; Comings et al., 1999a; 
Xu et al., 2001). The results from these studies are far from unequivocal, with some 
studies supporting a relationship between noradrenergic systems and ADHD (Barr, et al., 
2000a; Barr, et al., 2000b; Comings et al., 1999a), while others have not found such an 
association (Barr, et al., 2001a; Xu et al., 2001). Further variability has been found with 
respect to the involvement of serotonin dysregulation in ADHD that has been 
hypothesized to be related to impulsive and aggressive behaviour in children (Halperin et 
al., 1997; Kent et al., 2002; Spivak et al., 1999). Neuropharmacological studies have 
demonstrated reduction in ADHD symptoms after administration of selective serotonin 
reuptake inhibitors (SSRIs; Gainetdinov, Wetsel, Jones, Levin, & Jaber, 1999; Solanto, 
1998) and research from Manor and colleagues (2001) reported a significant association 
between these serotonin-related genes and ADHD.  
Although the studies described above demonstrate variability with respect to the 
involvement of specific genes in ADHD, there is an overarching theme that suggests an 
innate neurochemical imbalance present in children with ADHD as compared to children 
without ADHD. Specifically, the research has focused on the abnormalities in the 
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 dopaminergic system of the frontal lobes and has demonstrated the importance of genetic 
influence in the development of this disorder. 
Neuroanatomical structure and function of ADHD. In addition to previously 
mentioned functional characteristics of ADHD, current meta-analyses have demonstrated 
some variable findings with respect to the neuroanatomy of ADHD (Faraone et al., 2001; 
Lowe et al., 2004; Todd, et al., 2005) and its highly heritable biology. In their imaging 
study, Durston and colleagues (2004) found volumetric differences amongst children with 
ADHD and their unaffected siblings that were not present amongst the matched controls. 
Specifically, they reported a 9.1% reduction in the right prefrontal gray matter and left 
occipital gray and white matter in boys with ADHD and their unaffected siblings. 
Additionally, these authors reported 4.0% reduction in intracranial volume in subjects 
with ADHD and a similar trend amongst their unaffected siblings (Durston et al., 2004).  
Such findings suggest presence of structural brain differences between children with 
ADHD and their typically developing counterparts which are likely influenced by genetic 
factors. Research thus far has shown reduction in total brain volume (Casteallanos et al., 
2002; Filipek et al., 1997), the cerebellum (Bussing, Grudnik, Mason, Wasiak, & 
Leonard, 2002; Castellanos et al., 2001; Durston et al., 2004; Hill et al., 2003), caudate 
(Castellanos et al., 2003), pallidum (Hill et al., 2003), corpus callosum (specifically the 
posterior regions; Hill et al., 2003; Semrud-Clikeman et al., 1994), and other cortical 
regions (Durston et al., 2004; Hill et al., 2003). Specifically, the brain size of individuals 
with ADHD was bilaterally reduced in the inferior portions of their dorsal prefrontal 
cortices and anterior temporal cortices. Furthermore, significant bilateral increases in grey 
matter were recorded in the large portions of the posterior temporal and inferior parietal 
cortices (Sowell et al., 2003). In addition to these structural differences, Schulz and 
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 colleagues (2005) have found significant functional differences of diverse brain areas 
during the interference control and response competition tasks. Specifically, there was a 
significantly greater activation of the left and right ventrolateral prefrontal cortices, left 
anterior cingulate cortex, and left basal ganglia in the ADHD group when compared to 
the non-ADHD group.  They found a direct relationship such that as the severity of 
ADHD increased, so did the magnitude of activation in these areas (Schulz et al., 2005). 
Such studies demonstrate the involvement of the disturbances in the frontostriatal circuits 
of the brain in children with ADHD. 
Related to the previously described findings, neuroimaging studies propose 
abnormalities in the frontal lobe and associated subcortical structures, regions that are 
known to be rich in dopaminergic neurotransmission and important in the control of 
attention and response to organization (Hynd, Semrud-Clikeman, Lorys, Novey, & 
Eliopulos, 1990; Peterson et al., 2000; Semrud-Clikeman et al., 2000). In support of these 
findings, there is also data to suggest that children with ADHD perform poorly on tasks 
that assess performance in the area of executive functioning, which has been linked to the 
prefrontal cortex (Carte, Nigg, & Hinshaw, 1996; Houghton et al., 1999). Furthermore, 
Schulz and colleagues (2005) demonstrated a positive relationship between the severity of 
ADHD and the magnitude of the prefrontal and basal ganglia activation during 
interference control and response competition tasks. 
In summary, ADHD is a heterogeneous biological disorder with significant 
genetic risk factors with multiple biological markers. Children with this developmental 
disorder present with considerable behavioural difficulties that may continue into 
adulthood. A number of studies have implicated neuroanatomical structural and 
functional differences in children with ADHD. What is not clear at this time is how these 
10 
 biological differences may interact with and be potentiated by environmental risk and 
resiliency factors during the preschool period. 
ADHD during the Preschool Years 
 As mentioned earlier, behaviours characteristic of ADHD (inattention, 
impulsivity, and hyperactivity) are commonly seen in typically-developing preschoolers 
(Campbell, 2002; McCellan & Speltz, 2003; Sonuga-Barke, Auerbach, Campbell, Daley, 
& Thompson, 2005) and these symptoms can easily meet the diagnostic threshold for a 
diagnosis of ADHD (Healey, Miller, Castelli, Marks, & Halperin, 2008). Furthermore, 
despite a noticeable increase in the number of children below the age of 5 years receiving 
the diagnosis (Zito et al., 2000), only 33% of children and adolescents (4 to 18 years of 
age) with symptoms of ADHD actually meet the full diagnostic criteria for ADHD 
(Gordon et al., 2006). Consequently, it is not clear that all children who meet diagnostic 
criteria for ADHD in early childhood will continue to do so into the school-age years 
(Gittelman, Manuzza, Shenker, & Bonagura, 1985; Gordon et al., 2006). 
Typical preschool behaviour. Preschool years are characterized by rapid cognitive 
development, specifically the emergence of abstraction abilities and cognitive flexibility 
(Jacques & Zelazo, 2001), basic set-switching, response inhibition (Espy, 1997), working 
memory, understanding of rules (Espy, Kaufmann, McDiarmid, & Glisky, 1999), visual 
search (Welsch, Pennington, & Grossier, 1991), attention regulation, impulse control, 
planning, and motor inhibition (Klenberg, Korkman, & Lahti-Nuutila, 2001). 
Anecdotally, parents and teachers usually describe preschoolers as curious and 
exploratory. Their behaviour is often attention-seeking, without a sense of danger and 
often challenging for those who need to supervise them, as they nearly always present 
with a high level of activity. Furthermore, they sometimes appear to be “into everything” 
11 
 and often misunderstand the correct context due to their still limited knowledge base 
(Flavell, 1999). Therefore, they may often seem impulsive, inattentive, and/or “difficult-
to-manage” in many situations (Flavell, 1999; Campbell, 2002; McClellan & Speltz, 
2003; Sonuga-Barke et al. 2005), especially when parents have limited resources and/or 
multiple demands on their time. 
Research suggests that parent and teacher anecdotal reports are generally valid. 
Preschoolers tend to persist in their actions even after the reward has been removed, fail 
to respond to feedback, and impulsively perform forbidden acts such as touching items 
despite specific prohibition (Kirkham, Cruess, & Diamond, 2003). Some have argued that 
“attentional inertia” may underlie these behaviours in preschoolers (Diamond & Kirkham, 
2005). Specifically, perhaps due to their curious nature, preschoolers pay limited attention 
to the knowledge they gain at one point and tend to focus on the conflicting stimulus 
properties that are newly engaging and interesting to discover (Diamond & Kirkham, 
2005). Furthermore, preschoolers have been found to exhibit developmentally-expected 
difficulties with higher order control of cognitive processes at hand, lack inhibitory 
control, and display consequential impulsive behaviour as well as emotional 
dysregulation (Espy, Senn, & Kaufmann, 2001). Additionally, they tend to be distractible, 
inflexible, and disorganized (Espy, Senn, & Kaufmann, 2001). This overall lack in 
executive capacity of preschoolers has been demonstrated across many studies (Bull, 
Espy, & Wiebe, 2008; Espy & Bull, 2005; Senn, Espy, & Kaufmann, 2004) and has made 
it difficult to differentiate clinically significant executive dysfunction postulated to be 
present in preschoolers at-risk for ADHD from their typically developing counterparts. 
Preschoolers at-risk for ADHD. Numerous studies have been conducted in order 
to compare typically developing preschoolers with those at-risk of ADHD. Findings thus 
12 
 far have been far from clear (Marks et al., 2005), but in general researchers have 
suggested significant differences in executive functioning (Campbell, 1994; Hughes, 
Dunn, & White, 1998; Mariani & Barkley, 1997), attentional control (Campbell, 1994; 
Cunningham & Boyle, 2002), and social behaviour (Henricsson & Rydell, 2006) amongst 
these two groups. A few recent studies have demonstrated that despite the omnipresent 
parental reports of increased activity among their preschoolers at risk of ADHD, these 
children did not significantly differ from their age-matched controls during the 
unrestricted play with selection of toys and without an adult within direct view (Byrne, 
DeWolfe, & Bawden, 1998; DeWolfe, Byrne, & Bawden, 2000). Specifically, researchers 
have found similar levels of out-of-seat behaviour (Byrne, DeWolfe, & Bawden, 1998), 
degree of mobility (Byrne, DeWolfe, & Bawden, 1998), and objectively defined levels of 
impulsivity (DeWolfe, Byrne, & Bawden, 2000) during testing in both groups. Also, once 
the authors accounted for nonexecutive abilities there was no significant relationship 
between deficits of preschoolers at-risk for ADHD and executive functioning (Marks et 
al., 2005). However, researchers have suggested that the noted discrepancies in the 
findings may be due to methodological limitations of the current research (e.g. variability 
in selection and diagnostic criteria, small sample sizes), small effect sizes (Pennington & 
Ozonoff, 1996), and frequent disregard for psychiatric comorbidity (Sergeant, Geurts, & 
Oosterlaan, 2002). With this in mind, it is important to note that in addition to parental 
reports of increased aggression and hyperactivity amongst their preschoolers at-risk of 
ADHD (Marks et al., 2005), the majority of research continues to demonstrate significant 
differences between those at-risk of ADHD and those with low risk in the areas of motor 
control and working memory (Mariani & Barkley, 1997). Furthermore, these “hard-to-
13 
 manage” preschoolers also tend to exhibit significantly more deficits with respect to 
inhibition and cognitive flexibility (Hughes, Dunn, & White, 1998).  
Taken together, findings thus far have demonstrated that many preschoolers 
exhibit poor attentional control, hyperactivity, and impulsivity, all characteristics of 
individuals at-risk for ADHD. Therefore, those with and without ADHD in the preschool 
period may not significantly differ with respect to their behaviour and skills. Thus, it may 
be difficult to differentiate between normal and disordered developmental pathways. 
Parent and teacher reports about preschoolers at-risk of ADHD. Despite 
proposed similarities between preschoolers at-risk for ADHD and their age-matched 
peers, parent and teacher reports tend to differ between these two groups. According to 
behaviour ratings, preschoolers exhibiting symptoms of ADHD present with more 
problem behaviour in various settings and tend to have more social difficulties than their 
typically-developing counterparts (DuPaul et al., 2001). Early studies have found that 
parents and teachers complain about the externalizing behaviours of preschoolers at-risk 
for ADHD such as overactivity, inattention, aggression toward peers and management 
problems (Richman, Stevenson, & Graham, 1982). More recent research continues to 
further explore parent and teacher reports regarding the dysfunctional behaviour of 
preschoolers at-risk of ADHD at home and school as well as their social issues and peer 
problems (Campbell, 1994; DuPaul et al., 2001; Cunningham & Boyle, 2002; Henricsson 
& Rydell, 2006; Marks et al., 2006; Murray et al., 2007). 
Specifically, studies suggest that parents of preschoolers at-risk of ADHD 
perceive them as more demanding, less socially skilled, and more stressful to rear 
(Pelham & Lang, 1999). Additionally, they are rated by their parents as having more 
impulse control difficulties (Campbell, 1994) and attentional problems (Campbell, 1994; 
14 
 Cunningham & Boyle, 2002), being less compliant to their parents’ instructions and 
sustaining their compliance for shorter periods of time (Byrne, DeWolfe, & Bawden, 
1998; Johnston, 1996). With respect to parenting, they were rated as more stressful to 
manage, less reinforcing, more demanding, less adaptable to change, and less compatible 
with the parent (Byrne et., 1998; DeWolfe, Byrne, & Bawden, 2000). Preschoolers at-risk 
of ADHD are found less likely to remain on-task and tend to display more dysfunctional 
behaviour than their peers (Campbell, 1994; Johnston, 1996). Taken together, these 
findings suggest that preschoolers at-risk for ADHD are often perceived by their parents 
as hard-to-manage, difficult to adapt to social requirements, and less reinforcing. 
The problematic behaviours reported by parents are not confined to the home 
environment. According to teacher reports, preschoolers at-risk for ADHD tend to exhibit 
more attentional problems (Campbell, 1994; Cunningham & Boyle, 2002), impulse 
control problems (Campbell, 1994), negative social behaviour such as aggression 
(Cunningham & Boyle, 2002), and score significantly lower on tests of preacademic skills 
(Alessandri, 1992; DuPaul et al., 2001). Upon school entry, preschoolers at-risk for 
ADHD, who were also identified as having more internalizing symptoms (Cunningham & 
Boyle, 2002), tend to be behind their age-matched peers in basic math concepts, 
prereading skills, and fine motor abilities (Lahey et al., 1998; Mariani & Barkley, 1997). 
These difficulties are likely to persist and become notable academic problems (Kuhne, 
Schachar, & Tannock, 1997). Teachers also reported that children at-risk for ADHD tend 
to work less, behave more poorly, present problems in more situations, and have more 
social difficulties than their typically developing peers (Cunningham & Boyle, 2002; 
Kuhne et al., 1997).  Taken together, these studies indicate that children at-risk of ADHD 
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 tend to experience difficulties academically as well as struggle socially in the school 
setting. 
 The difficulties preschoolers at-risk for ADHD experience at home and school 
tend to generalize to their everyday social interactions. One such difficulty is social 
competence characterized by willingness to help, share and cooperate, and by the ability 
to respond to other’s social suggestions and to take initiatives (Rydell, Hagekull, & 
Bohlin, 1997). Since there is substantial evidence connecting externalizing behaviour 
problems such as aggression and disruptive behaviour to peer rejection difficulties 
(Newcomb, Bukowski, & Patte, 1993) it is not surprising that preschoolers at-risk for 
ADHD have been found to interact less competently with peers (Alessandri, 1992; 
DuPaul et al., 2001) and to be inclined to have difficulties with social competence and 
peer acceptance at school, home, and other social settings (Campbell, 1994; Cunningham 
& Boyle, 2002; Henricsson & Rydell, 2006). Additionally, due to their impulsive and 
overactive nature, young children at risk of ADHD appear to be at greater than average 
risk for physical injuries and accidental poisonings (Lahey et al., 1998). 
Overall, current research has indicated that in multiple domains, including home, 
school, and other social settings, preschoolers at-risk of developing ADHD have been 
rated by their parents and teachers as more likely to have persistent behavioural, 
academic, and social difficulties relative to their peers without ADHD (DuPaul et al., 
2001; Lahey et al., 2004). Furthermore, preschoolers with moderate to severe symptoms 
of ADHD experience increased risk of physical injury and impairment. 
Persistence of ADHD symptoms. In order to improve the understanding of the 
severity of the difficulties preschoolers at-risk for ADHD are faced with, multiple studies 
have been conducted over the last two decades to assess the persistence of ADHD 
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 symptoms. In general, evidence suggests that there is a moderate correlation between 
ADHD symptoms during preschool for these “hard-to-manage” children and their 
symptoms during elementary school (Campbell, Ewing, Breaux, & Szumowski, 1986; 
Campbell, Szumowski, Ewing, Gluck, & Breaux, 1982; Ewing, & Campbell, 1999; 
Richman et al., 1982; von Stauffenberg & Campbell, 2007). Therefore, symptoms remain 
somewhat stable from preschool into elementary school. One of the first major studies 
was conducted by Richman and colleagues (1982) who assessed three year-old children 
and followed their development up to the age of eight years. They found that mothers and 
teachers reported that children with difficulties such as inattention, hyperactivity, poor 
sibling relations, and behavioural problems such as tantrums and attention-seeking 
behaviour during preschool continued to exhibit these problems through to the age of 
eight years. Campbell and colleagues (1982) also followed preschoolers at-risk of ADHD, 
identified as such by teacher and parent reports. Children identified as “hard-to-manage” 
at three years of age were found to continue to exhibit these difficulties at home and at 
school at age four (Campbell, Breaux, Ewing, & Szumowski, 1984). When followed up at 
the age of six years, 50% of participants continued to be identified as having significant 
problems according to their parents’ report on the Child Behaviour Checklist (CBCL) as 
well as during the interview (Campbell et al., 1982). 
 In the more recent, longitudinal studies, Campbell and colleagues (Campbell, 
1994; Campbell, March, Pierce, Ewing, & Szumowski, 1991; Pierce, Ewing, & 
Campbell, 1999; von Stauffenberg & Campbell, 2007) studied a much larger group of 
four year old boys identified by parents and teachers as “hard-to-manage” in order to 
further examine the persistence of ADHD symptoms at age six. At the initial assessment, 
they were found to be more inattentive, overactive, impulsive, and noncompliant at home, 
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 in the laboratory playroom, and in the classroom as compared to their age matched 
controls. At age six, these boys were found to continue to express higher levels of 
impulsivity and hyperactivity and perform more poorly on laboratory tests of social 
interaction (Campbell et al., 1994). Further studies reported a similar longitudinal 
relationship between preschool difficulties and behaviour at six years of age (Campbell, 
1994; Campbell et al., 1991; Pierce, Ewing, & Campbell, 1999). In particular, the boys 
who initially met diagnostic criteria for ADHD were rated as more aggressive, delinquent, 
and oppositional compared to comparison peers and continued to express these 
behaviours at age six years (Pierce, Ewing, & Campbell, 1999). Additional follow-up 
studies suggested that preschoolers whose problems persisted were more likely to meet 
the criteria for ADHD diagnosis at 9 and 13 years of age than the children whose early 
problems were less stable (Pierce, Ewing, & Campbell, 1999; von Stauffenberg & 
Campbell, 2007).  In combination, these findings provide additional, objective evidence 
that suggests that preschoolers may be more likely to continue to express “hard-to-
manage” behaviour and difficulties when found at-risk of developing ADHD during 
preschool. 
 Taken together, high rates of persistent hard-to-manage behaviour have been 
proposed by follow-up studies of preschoolers identified as at-risk of developing ADHD. 
However, these studies also indicate that not all children originally identified at-risk of 
developing ADHD remain highly symptomatic at a later age. Only approximately 50% of 
the preschoolers who presented with significant symptoms of ADHD early on continued 
to meet diagnostic criteria for the disorder later in childhood or early adolescence 
(Barkley, 1998; Greenhill, Posner, Vaughan, & Kratochvil, 2008). Consequently, it is safe 
to conclude that “hard-to-manage” behaviour during preschool does not perfectly predict 
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 ADHD diagnosis in later childhood and adolescence and that future research must also 
consider the role of other factors. 
 In summary, preschoolers in general tend to exhibit behaviours such as 
inattention, impulsivity, and hyperactivity that are characteristic of ADHD. Consequently, 
preschoolers at risk of ADHD are very similar to their typically developing peers, making 
accurate diagnosis difficult during the preschool years when there is a high degree of 
overlap in what is deemed ‘normal’ preschool behaviour and symptoms of ADHD. 
Therefore, it is important to understand developmentally-typical preschool behaviour in 
order to reduce a chance of over-diagnosing ADHD. 
Parenting Practices and Family Systems Theory 
As described above, childhood hyperactivity is believed to arise due to an intricate 
interplay of biological and environmental factors (Biederman et al., 1992; Cadoret & 
Stewart, 1991; Silberg, et al., 1996; Waldman & Rhee, 2002). With regards to the latter, 
particular parenting and family factors have been proposed as predictors of the emergence 
(Shaw et al., 1998; Shaw, Vondra, Hommerding, Keenan, & Dunn, 1994) and stability 
across time (Campbell, 1994; Deater-Deckard, Dodge, Bates, & Pettit, 1998; Lengua, 
2006) of externalizing symptoms such as hyperactivity (August, Braswell, & Thuras, 
1998). These findings are not surprising when viewed within the framework of family 
systems theory (Cox & Paley, 1997; Minuchin, 1985) which views the family as an 
organized whole with many interacting and consequently interdependent components. 
Viewing the family as a dynamic social system allows for the consideration of multiple 
influences, such as parenting and child’s “hard-to-manage” behaviour, on the 
development and adaptation of the child (Cox & Paley, 1997). As a result of these 
influential factors, patterns, such as parental strategies and child’s expectations, are 
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 developed and maintained in the family through time, which in turn regulate the 
behaviour of system members, specifically parents and the child (Minuchin, 1985). In 
attempting to explain differences in terms of typical and atypical development of 
preschoolers, family systems theory takes into account environmental factors such as 
parenting which are thought to interact with children’s characteristics in order to create a 
dynamic system that guides a child’s development. The following section will address the 
contribution of the environment (more specifically parenting) to the development of 
ADHD by focusing on the parent-child relationship and its reported involvement in 
children’s typical and atypical emotional, behavioural, and social development (Cox & 
Paley, 1997; Paley, Conger, & Harold, 2000). 
Parenting typically-developing preschoolers. Early theories of attachment 
(Bowlby, 1969) and parenting style (Baumrind, 1966) have proposed that children’s long-
term mental development and well-being are positively influenced by the affective quality 
of the parent-child relationship (Colman, Hardy, Albert, Raffaelli, & Crockett, 2006). 
Moreover, children are theorized to be active participants in family relationships rather 
than passive recipients of parenting (Maccoby, Snow, & Jacklin, 1984). Consequently, it 
is not surprising that parent-child interaction and parenting stress have been found to play 
a significant role in child development (Barkley, Anastopoulos, Guevremont, & Fletcher, 
1992; Schermerhorn, Cummings, DeCarlo, & Davies, 2007), particularly in the preschool 
years relative to later childhood and adolescence, when the influence of peers becomes 
increasingly important. 
 Although parenting is rewarding for most parents (Rogers & White, 1998), 
parenting a child provides ever-changing challenges as the child grows and develops. It is 
apparent that preschoolers in general have difficulty sitting down, playing quietly, or 
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 awaiting their turn. Moreover, during the preschool years children are found to show 
significant changes in their ability to control their negative emotions and regulate activity, 
attention, and impulses (Campbell, 2002; Losoya, Eisenberg, & Fabes, 1998). 
Consequently, it is important to take into account that “hard-to-manage” behaviour 
amongst the typically developing preschoolers may be an age-related and temporary 
manifestation of difficulties that will be outgrown (Campbell, 2002). These findings 
illustrate that typical preschoolers may share many of the characteristics of those 
identified as being hyperactive. As such, there may be tense interactions between the 
parent and child which may contribute to parenting stress (Crnic, Gaze, & Hoffman, 
2005). It is not surprising then that often challenging behaviour exhibited by typically 
developing preschoolers, coupled with isolated events such as parenting daily hassles, and 
numerous responsibilities that accompany child rearing, often accumulate into a major 
cause of parental stress (Creasey & Reese, 1996; Crnic & Greenberg, 1990). As a result, 
parents often report that their preschoolers are challenging to parent, regardless of any 
diagnoses of ADHD that may or may not be present. 
Parents’ self-reports about ADHD behaviours in their child. Typical parenting 
strategies are often less effective when a child has ADHD. Anecdotally, parents of 
children with ADHD often report that they feel inadequate in their role as parents, or may 
begin to think that their child is defective in some way compared to siblings (Lerner, 
Lowenthal, & Lerner, 1995). As previously described, hyperactive preschoolers have 
been found to be more non-compliant (DuPaul et al., 2001; Marks et al., 2006) and have 
been rated by their parents as less socially skilled, more demanding, and more stressful to 
rear (Pelham & Lang, 1999). Given the stressful nature of parenting children with ADHD 
(Johnston & Mash, 2001) and the fact that preschool is the time when expectations 
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 regarding both compliance and independence may pose further challenges to parent and 
child, it is not surprising that the parents of preschoolers at-risk of ADHD have been 
found to report more family dysfunction (DuPaul et al., 2001), environmental adversity 
(Counts, Nigg, Stawicki, Rappley, & Von Eye, 2005; McGee, Partridge, Williams, & 
Silva, 1991), drinking problems (Chronis-Tuscano et al., 2003), and higher rates of 
divorce (Wymbs et al., 2008) than controls. 
With respect to family dysfunction and environmental adversity, numerous studies 
have found that parents of hyperactive children report greater levels of distress, anger, 
and child rearing difficulty (Fischer, 1990; Cunningham & Boyle, 2002; Marks et al., 
2006). Specifically, mothers of children at-risk for ADHD report lower self-esteem (Hoza 
et al., 2000) as well as higher personal depression scores (Mash & Johnston, 1990; 
Cunningham & Boyle, 2002), self-blame (Mash & Johnston, 1990), and social isolation 
(Mash & Johnston, 1990) than mothers without children at-risk of ADHD. For example, 
approximately 40% of mothers with children with ADHD have been found to have a 
history of major depressive disorder (Chronis-Tuscano et al., 2003). Furthermore, DuPaul 
and colleagues (2001) have indicated that parents of preschoolers at-risk for ADHD 
report lack of social support (DuPaul et al., 2001) and tend to also report higher parenting 
stress (Ostberg & Hagekull, 2000). Although parents of children with ADHD do not 
abuse alcohol more frequently than other parents, they have been found to drink more 
than parents of non-problem children (Molina, Pelham, & Lang, 1997; Chronis-Tuscano 
et al., 2003). Increased number of residential moves was also noted amongst families of 
children with ADHD (Barkley, Fischer, Edelbrock, & Smallish, 1990) and researchers 
state that this tends to disrupt both child and family networks, reduce supportive contacts, 
and exacerbate behaviour problems (Wood, Halfon, Scarlata, Nesacheck, & Nessim, 
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 1993).  Parents of children with ADHD often report feeling inadequate in the role as 
parents and consequently feel added pressure, stress, have a higher chance of becoming 
depressed, and may engage in inappropriate alcohol use. All these disruptions have been 
proposed to negatively influence their developing children. 
Although research has not consistently supported proposed differences in the 
prevalence of divorce between families of children with ADHD and those without 
diagnosed children (Barkley, Fischer, Edelbrock, & Smallish, 1991; Minde, Tidmarsh, & 
Hughes, 2001; Schachar & Wachsmuth, 1991), numerous studies have revealed that in 
general, divorce appears to be more common among families of children with ADHD 
(Barkley et al., 1990; Faraone, Biederman, Keenan, & Tsuang, 1991; Wymbs et al., 
2008). Moreover, these parents report less marital satisfaction (Johnston & Behrenz, 
1993; Lindahl, 1998) as compared to controls. Specifically, parents of children with 
ADHD are approximately three times more likely to divorce (Wymbs et al., 2008) than 
parents of typically developing children. Furthermore, they also tend to dissolve 
marriages more quickly (Wymbs et al., 2008), thus exposing a child to a greater risk for 
poor developmental outcomes (Amato, 2000). These findings are not surprising given that 
dysregulated child behaviour, as related to internalizing and externalizing problems 
(Schermerhorn, Cummings, DeCarlo, & Davies, 2007), has been linked to increases in 
interparental discord (Johnston & Mash, 2001; Schermerhorn et al., 2007). 
Taken together, these findings suggest that parents of preschoolers at-risk of 
ADHD often feel inadequate in their role as parents. Consequently, they report greater 
levels of distress, anger, child rearing difficulty, and high percentage of mothers have 
reported having a history of major depressive disorder. Finally, higher levels of family 
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 dysfunction and subsequent divorce as compared to the families with typically developing 
children have been reported. 
Family interactions with children at-risk of ADHD. One study suggested that 
parent-child similarity in ADHD symptoms improves the relationship quality between the 
parent and child, such that children with high ADHD symptoms received more positive 
and affectionate responses from mothers who also score high on ADHD symptoms scales 
(Psychogiou, Daley, Thompson, & Sonuga-Barke, 2008). However, this stands in contrast 
to the majority of studies that have reported that parents with ADHD are less able to 
parent effectively (Chronis-Tuscano et al., 2008; Cunningham & Boyle, 2002; DuPaul, 
McGoey, Eckert, & VanBrakle, 2001; Marks et al., 2006).  
Various studies have found that families of children at-risk of ADHD function 
more poorly than families where ADHD is not present (Barkley et al., 1991; Cunningham 
& Boyle, 2002; Wymbs et al., 2008). More specifically, preschoolers at-risk of ADHD 
have been described as less compliant, less likely to remain on-task, and tend to display 
more negative behaviours than their typically developing counterparts.  Given these 
differences, children at-risk of developing ADHD may pose greater challenges for their 
parents. As a result, their mothers and fathers tend to display more directive and 
commanding behaviours, show more disapproval, give fewer rewards that are contingent 
on the child’s prosocial and compliant behaviours, and tend to display more overall 
negative behaviour in interactions with their child (Barkley, Karlsson, Pollard, & 
Murphy, 1985). Johnston (1996) has termed these types of interactions “negative” 
response patterns.  This notion has been further supported in more recent studies that 
show elevated levels of negative interactions, angry conflicts, and less positive and 
facilitative behaviour between parents and children with ADHD (Barkley, 1998; Barkley 
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 et al., & Fletcher, 1992; Chronis-Tuscano et al., 2008; Johnston, 1996; Marks et al., 
2006). Taken together, the research suggests that parents of children with ADHD engage 
in more negative interactions than parents of non-problem children. 
 Observations of mother-child playroom interactions indicate that mothers of 
hyperactive children are less responsive to appropriate child behaviour, are more 
controlling, intrusive, and/or punitive (Barkley, 1998; Cunningham & Barkley, 1979; 
Cunningham & Boyle, 2002; Marks et al., 2006). Furthermore, they provide 
controlling/negative management strategies two times more often than positive/preventive 
strategies (DuPaul et al., 2001; Cunningham & Boyle, 2002) and overall provide less 
encouragement to their children (Cunningham & Barkley, 1979; Marks et al., 2006). 
Parents of preschoolers at-risk of ADHD are less likely to seek support from relatives and 
neighbours, and are less capable of managing stressful situations relative to parents of 
typically developing preschoolers (DuPaul et al., 2001). In general, they make more 
specific demands and issue more instructions while being overall more critical of their 
child’s performance relative to the parents of children without behavioural issues 
(Roberts, 2001). Finally, given that the heritability of ADHD is 80% (Faraone et al., 
2000) and that the disorder persists into adulthood in some individuals (Barkley, Fischer, 
Smallish, & Fletcher, 2002), it is not surprising that the parents of preschoolers at-risk of 
ADHD are at increased risk for an ADHD diagnosis themselves. In general, maternal 
ADHD symptoms have been found to be negatively associated with positive parenting 
(Chronis-Tuscano et al., 2008). Specifically, mothers with higher levels of ADHD 
symptoms reported higher levels of inconsistency in their disciplinary strategies as well as 
the use of repeated commands before allowing the child the time to comply, and lower 
levels of involvement and positive parenting (Chronis-Tuscano et al., 2008).  
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  In summary, preschoolers may be challenging to rear and parents of preschoolers 
often report high levels of stress. However, parenting preschoolers at-risk of ADHD poses 
further challenges to the child-rearing skills of their parents. They require far more 
frequent and closer monitoring of their ongoing conduct than do typically-developing 
preschoolers, and are likely to prove the most distressing to their parents. Furthermore, 
parents have been found to employ more negative management techniques and provide 
less encouragement for the appropriate behaviour. As a result, research suggests that 
parents of preschoolers at-risk of ADHD report higher levels of stress, environmental 
adversity, and divorce relative to parents of typically developing children. 
Television Viewing 
As previously mentioned, family systems theory views the family as a dynamic 
social system with numerous interacting and consequently interdependent components 
(Minuchin, 1985). Therefore, other factors in addition to parenting skills, stress levels, 
and child’s hard-to-manage behaviour, should also be addressed as important 
environmental influences in child development. One such factor is television, a near-
constant in the lives of young children (Cox & Paley, 1997; Paley et al., 2000) that takes 
up a significant amount of their time daily (Huston & Wright, 1997). As a result, the 
relationship between child development and television viewing specifically has received 
significant attention in the literature (Huston & Wright, 1997; Rideout, Foehr, Roberts, & 
Brodie, 1999; Rideout, Vandewater, & Wartella, 2003). Additionally, it has been reported 
that 95% of children tend to watch programs with elements of violence (Comstock & 
Paik, 1991). Consequently, several studies have been conducted and have reported an 
association between television viewing patterns among preschoolers and inattention, 
aggressive behaviour as well as ADHD diagnosis (Christakis, Zimmerman, DiGiuseppe, 
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 & McCarthy, 2004; Christakis & Zimmerman, 2007; Miller et al., 2007; Zimmerman & 
Christakis, 2007; Zimmerman, Glew, Christakis, & Katon, 2005). 
As the 21st century begins, there has been an exponential increase in the 
availability and variety of television programming (Bushman & Anderson, 2001). For 
instance, research suggests that families have access to about 50 to 100 different 
television channels at home (Rideout et al., 1999). As such, television viewing is 
becoming a frequent activity of many children that consumes an average of 
approximately three hours a day (Huston & Wright, 1997; Rideout et al., 1999), more 
than any other activity except sleep (Certain & Kahn, 2002). Therefore, understanding its 
role in children’s lives and how age, gender, and social status can affect television 
viewing patterns is crucial. Accordingly, Wright and colleagues (2001) conducted a study 
using a nationally representative sample of 2,902 American children (ages 0 to 12) and 
their parents in the United States. Participants were asked to report the titles of television 
programs and videos that the children watched in two 24 hour time-use diaries, one from 
a weekend day and one from a weekday. Wright and colleagues (2001) examined 
differences in total time and in time spent with specific television genres amongst boys 
and girls of different ages. Their findings support previous research that older children (9 
to 12 years of age) and preschoolers (three to five years of age) engage in television 
watching more than older and younger children (Comstock, 1991; Huston, Wright, 
Marquis, & Green, 1999; Wright et al., 2001). The authors proposed that different 
contextual demands between home and school could account for the observed pattern as 
well as the increased amount of television viewing children engage in on the weekend as 
compared to the weekday (Wright et al., 2001). Furthermore, two- to three-year-olds have 
been found to spend a significant amount of time in “secondary” viewing (watching 
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 television in the company of an adult who is viewing), which typically declines with age 
(Wright et al., 2001). This pattern was steadier for girls with a slight dip in the six-to 
eight-year-old group, while boys displayed an inverted “U”-shaped pattern of secondary 
viewing with a peak among the preschool group of boys (Wright et al., 2001). Although 
television viewing preferences change with age amongst boys and girls (Huston, Wright, 
Rice, Kerkman, & Peters, 1990), research has found additional small, but fairly 
consistent, gender differences in total television viewing time (Wright et al., 2001). 
Specifically, boys watch more television than girls in general (McKenzie, Sallis, Nader, 
& Broyles, 1992). Overall, research findings propose that young children engage in many 
hours of television watching daily, and boys watch significantly more television than 
girls.   
Furthermore, preferred genres of television programs viewed also change with age 
and show small gender differences (Funk, Germann, & Buchman, 1997; Wright et al., 
2001). More specifically, educational program viewing has been found to peak around 
age four (Funk et al., 1997) with preschoolers mostly watching educational programs and 
non-educational cartoons (Wright et al., 2001). Comstock (1991) reported that social 
status predicts differences in television watching: poor and minority children, especially 
boys, watch less educational and informative programming and more violent and other 
commercial entertainment television than do children of majority and middle-class 
groups. 
Taken together, these findings suggest that preschoolers are engaged in watching 
television for a significant portion of their day with boys watching more television than 
girls in general. Furthermore, very young children tend to engage in high levels of 
secondary viewing and consequently watch whatever their adult caregiver is watching. 
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 Although it appears that preschoolers’ television viewing is focused on educational 
programs and noneducational cartoons, educational television viewing declines rapidly 
with age. It also appears that children considered most at-risk for many negative 
outcomes, namely children living in poverty and children of minority status, are more 
likely to experience high levels of non-educational television viewing. 
 Content of children’s television programming. A few generations of children have 
grown up watching educational programs such as Sesame Street and there is abundant 
evidence that preschoolers can learn numerous skills from these programs such as new 
vocabulary and number recognition (Rice, Huston, Truglio, & Wright, 1990). However, 
recent studies indicate that preschoolers are also exposed to high levels of non-
educational television programming (Christakis & Zimmerman, 2007) and have 
demonstrated different effects of educational and noneducational television programming 
on children’s cognition (Geist & Gibson, 2000), learning (Hooper & Chang, 1998), 
language, and behaviour (Zimmerman & Christakis, 2007). Educational programs such as 
Sesame Street target preschoolers between three and five years of age and are often 
designed to prepare children for school. Specifically, educational programs aim to teach 
letter recognition, numbers, and simple matching and reading skills (Ball & Bogatz, 
1970). Additionally, they use child-directed speech that facilitates learning new words 
(Ball & Bogatz, 1970). This type of speech is adjusted to the child’s growing ability level 
and stimulates development of neurological processes necessary for language 
development (Kuhl, Tsao, & Liu, 2003; Snow, 1994). In contrast, non-educational 
programs have been found to offer too much stimulation to be comprehensible by young 
children and cannot attune and adjust to the specific verbal needs of a child (Krcmar, 
Grela, & Lin, 2007). As such, these programs may not be ideal as language teachers. 
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 With respect to attention and behaviour of the child, early findings by Friedrich 
and Stein (1973) suggest that preschoolers had greater tolerance for delay after watching 
an educational show or playing with toys, as compared to the children who watched 
noneducational shows like Batman (Friedrich & Stein, 1973). More recent findings show 
that children have shorter attention spans immediately after watching Power Rangers than 
those who had played or watched an educational show (Geist & Gibson, 2000). It has 
been hypothesized that educational shows do not create such risks since they have slower 
paced scenes and animations that allow the child to receive positive feedback for self-
guided attention (Hooper & Chang, 1998). Additional studies suggest that numerous 
television programs contain fast-paced scenes that affect children’s learning habits and 
expectations and cater to the length of their short-term attention spans (Geist & Gibson, 
2000; Zuckerman, Singer, & Singer, 1980). Consequently, children who regularly watch 
fast-paced programs such as cartoons, action/detective scenes, and even fast-paced 
educational programs may have difficulties learning in the calm and less actively 
stimulating environments of most public schools, as well as sustaining their attention for 
prolonged periods of time (Geist & Gibson, 2000; Zuckerman, et al., 1980). Therefore, 
educational shows such as Dora the Explorer would be less detrimental to preschooler 
behaviour as they aim at promoting school-like learning as opposed to shows such as 
Spiderman which are created strictly for entertainment. 
Taken together, these findings propose that over the last three decades children 
have been engaged in an ever increasing amount of television viewing that affect 
cognition, language, learning, and behaviour. Although, in general, numerous television 
programs are fast-paced and negatively affect children’s attention and behaviour, 
educational programs seem to teach skills necessary to prepare preschoolers for school by 
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 introducing simple reading and math skills through child-directed speech. Accordingly, it 
is important to explore the relationship between television viewing and cognitive abilities 
such as attention, as well as behavioural characteristics such as aggression. 
Television and attentional difficulties. Although several studies have suggested 
that viewing non-educational shows in early childhood appears to be a significant risk 
factor for subsequent development of attentional problems (Christakis et al., 2004; 
Zimmerman & Christakis, 2007), other researchers continue to explain this relationship in 
terms of other factors rendering such relationships non-causal (Miller et al., 2007). As 
such, this remains a hot topic in ADHD research with highly polarized views requiring 
further consideration. 
On one side is the view expressed in the American Academy of Pediatrics (2001) 
policy statement. These authors recommended that children below two years of age 
should not engage in any television viewing because they should spend that time in 
interactive activities such as the ones contained in social exchanges, play, and language. 
Although there has not been concrete evidence presented in support of this argument, 
Rideout and Hamel (2006) confirmed that the electronic media is becoming a central 
focus of children’s lives. Specifically, 40% of children live in households where the 
television is on most or all the time and 19% of preschoolers have a television set in their 
bedroom (Rideout & Hamel, 2006). An opposing argument in this debate posits that age-
appropriate media for young children can be used to enhance learning and brain 
development (Ball & Bogatz, 1970; Geist & Gibson, 2000; Hooper & Chang, 1998). To 
further test this hypothesis, Christakis and colleagues (2004) drew data from the National 
Longitudinal Survey of Youth 1979 Children and Young Adults (NLSY-Child), with 
information obtained from both the child and the mother. This study included a number of 
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 covariates such as gender, race/ethnicity, age of the child, gestational age at birth, 
maternal psychopathology, and maternal use of alcohol or tobacco during pregnancy. 
Results indicated that the amount of television hours watched per day at both ages one 
and three was associated with experiencing attentional problems at age seven (Christakis 
et al., 2004). More recently, Miller and colleagues (2007) reported similar correlational 
results with a wholly different interpretation. In this study, television viewing was 
significantly associated with objectively measured activity level and teacher reports of 
child activity level after adjusting for demographic variables. The assessment battery in 
this study used a more comprehensive assessment of ADHD behaviours. Although results 
suggested a relationship between television watching and ADHD-behaviours, these 
authors indicated that it is difficult to determine whether television viewing precedes 
these behavioural problems, or if it is the child’s “difficult-to-manage” behaviour, as 
suggested by Barkley (1995), that increases the likelihood that parents will use television 
as a “surrogate baby sitter”.  
With a goal of furthering this research area, Zimmerman and Christakis (2007) 
conducted a study assessing how the relationship between early television viewing and 
subsequent attentional problems may be moderated by the type of content viewed. They 
studied three types of television content: educational, violent entertainment, and 
nonviolent entertainment shows. According to these authors, viewing non-educational 
shows before age three appears to be a significant risk factor for subsequent development 
of attentional problems (Zimmerman & Christakis, 2007). However, as mentioned earlier, 
these findings do not allow for causal inferences because different aspects of the 
environment, such as parenting, may interact or work in concert with television viewing 
(Barkley, 1995). Also, it is important to keep in mind that current evidence indicates that 
32 
 a high proportion of ADHD symptoms appear to be accounted for by genes (Swanson et 
al., 2001). 
Taken together, a large body of research suggests that engaging in excessive 
television watching that is highly reinforcing and requires minimal effortful processing 
has been correlated with attentional difficulties. However, the data on the causal direction 
of effects remains uncertain. It is possible that excessive television viewing at an early 
age is a significant risk factor for subsequent development of ADHD symptoms, but it is 
equally plausible that a child with attention problems is more likely to be encouraged to 
watch television or that there is a yet-to-be-identified moderating variable that may affect 
television viewing habits and attentional problems in young children. Further research is 
warranted. 
Television and aggressive behaviour. Despite 50 years of research in the area of 
observation of aggression and aggressive behaviour, the reports have varied with respect 
to the link between media violence and aggression. However, since 1975, numerous 
cross-sectional studies, naturalistic studies, longitudinal studies, and several meta-
analyses have provided evidence to suggest “cause-and-effect” relationship between 
media violence and real-life aggression (Dietz, & Strasburger, 1991; Huston et al., 1992). 
Moreover, the magnitude of and confidence in this relationship have been positive and 
increasing (Brame, Nagin, & Tremblay, 2001; Bushman & Anderson, 2001; Hogben, 
1998; Paik & Comstock, 1994; Wood, Wong, & Chachere, 1991). Current studies have 
also found the amount of television viewing during early childhood to be a potential risk 
factor for the development of aggressive behaviour at a later age (Zimmerman et al., 
2005). A more recent study by Christakis and Zimmerman (2007) furthered these findings 
by introducing the importance of content of television programs. They assessed whether 
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 there is an association between exposure to violent television viewing at ages two to five 
years and antisocial behaviour at ages seven to ten years. Their primary predictor was 
exposure to the violent screen content and the primary outcome was membership in a 
group with high levels of antisocial behaviour. After adjusting for baseline behaviour 
problems, age, parental education, maternal depression, and cognitive and emotional 
support, there was a significant association between violent television programming and 
an increased risk for antisocial behaviour at a later age. This relationship was significant 
for boys, but not for girls (Christakis & Zimmerman, 2007). These authors postulated that 
male genetic predisposition toward aggression and socialization differences between boys 
and girls may account for the gender differences noted in the findings. 
Overall, preschoolers tend to watch significant amounts of television and boys, in 
particular, appear to prefer non-educational cartoons. Although multiple studies seem to 
reveal a relationship between television viewing and attention problems, the interpretation 
of direction-of-effects is still unclear. Specifically, a group of authors have proposed that 
violent television viewing at a young age “causes” attentional difficulties at a later age 
(Christakis et al., 2004; Zimmerman & Christakis, 2007). In contrast, other researchers 
indicated that the correlation between the amount of television viewed and the attentional 
problems should be interpreted with care since other environmental factors such as 
parenting and preschoolers’ often challenging behaviour, as well as genetic risk may 
influence the findings (Miller et al., 2007). On the other hand, findings regarding the 
relationship between violent television viewing at a young age and subsequent aggressive 
behaviour are somewhat less ambiguous. In particular, numerous studies have found a 
significant association between violent television viewing during preschool and an 
increased risk for antisocial behaviour at a later age. 
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 Differences between Canadian and American Families 
 A majority of the previously mentioned studies have been conducted outside of 
Canada, primarily in the United States. However, it should not be assumed that the 
findings from American samples generalize to the Canadian population as there are 
societal differences between the two countries (Burton and Phipps, 2007; McFarlane & 
Tedds, 2008; Wolfson, 1997). In order to better understand the effect that culture, 
institutional structures, and public policy may have on individual and family beliefs, 
practices, and decisions, it is important to recognise the differences and similarities in the 
social status, income, and money allocation across these two countries. 
There are some similarities between Canada and the United States, including 
economic trends over time and a pattern of dropping personal savings rates in both 
countries (Chawla, 2007). Nevertheless, there continue to be numerous differences 
between these two countries. With respect to social status, American cities have large and 
dense areas of urban housing with multitudes of impoverished individuals not found in 
most Canadian cities (Bowman, 2000). Furthermore, the Canadian middle class is larger 
and more stable (Wolfson, 1997) when compared to the United States. In addition to 
being smaller, the American middle class has also been shrinking (Burkhauser, Cutts, 
Daly, & Jenkins, 1999) suggesting an expansion of the more polarized ends of the income 
spectrum. Although the U.S. economy appears to be better off in terms of total output per 
capita, families living in the United States are not necessarily better off in terms of 
disposable income when compared to their Canadian counterparts (Wolfson & Murphy, 
1998). 
The latest U.S. Census data indicates that the median household income across all 
U.S. households is $48,451 (U.S. Census Bureau, 2007) and the median after-tax income 
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 in Windsor, Ontario, specifically, is $44,388 (Statistics Canada, 2007).  Moreover, 
income is more dispersed among the lower quintiles in Canada (Picot & Myles, 1995) 
because of government transfer payments that yield increases in family income greater for 
the poorest (Statistics Canada, 2006), a pattern opposite to that seen in the U.S. (Bowman, 
2000). Some examples of such payments are: (a) The Canadian Child Tax Credit for 
families with children under 18 years of age, (b) A Universal Child Care Benefit for the 
families with children under six years of age, and (c) The Children’s Fitness Tax Credit 
associated with sporting activities intended to help kids stay physically active (Canada 
Revenue Agency, 2009). 
Overall, Canada may be more economically supportive of families in general as 
there is less polarization of income overall, and the incomes of families at the lower end 
of the spectrum are higher when compared to American counterparts. 
Purpose of the Proposed Research 
 Purpose. The goal of the current study is to investigate the relationship between 
the television viewing patterns among preschoolers and symptoms of ADHD, such as 
inattention, hyperactivity, and impulsivity, as well as aggression in a Canadian sample. 
Research questions. As described in the review, there are several theories about the 
relationship between television viewing and ADHD, especially in young children. None 
of the extant research has included a Canadian sample. Thus, there are two research 
questions of the proposed research: 
1. Do children at-risk of ADHD engage in more television viewing in general than 
their typically developing counterparts in a Canadian sample? 
2. Is there an association between the amount of violent television viewing and 
attentional problems in a Canadian sample? 
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 Hypotheses. The preceding research questions lead to the following hypotheses. 
1. Previous research, conducted primarily in the United States, suggests that 
preschoolers at-risk for ADHD watch more television than their typically-
developing peers. It is predicted that these findings will be replicated in a 
Canadian sample of preschoolers. 
2. Studies conducted outside of Canada, primarily in the United States, report mixed 
findings regarding the relationship between the type of television viewed and 
subsequent behavioural problems, including inattention and aggression. It is 
predicted that preschoolers at-risk for ADHD will be more inattentive and more 
aggressive if there are higher levels of violence in their preferred television 
programs. 
Support for these hypotheses would indicate that despite the presented differences 
in social underpinnings, such as the availability of subsidized daycare and an earlier 
school entrance in Canada, television remains an omnipresent influence in the lives of 
Canadian and American preschoolers. Furthermore, preschoolers at-risk for ADHD may 
benefit from having adults supervise the type and amount of television viewing in which 
they are engaged. 
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 Chapter III 
METHOD 
Participants 
As a part of a larger study on child behaviour and parent stress in preschoolers at-
risk of ADHD, attempts were made to recruit participants from community preschools, 
parent magazines, and local public events likely to be attended by parents of young 
children. In exchange for participation in the recruitment process, preschools were offered 
educational sessions for teachers and parents on ADHD. Nevertheless, it was difficult to 
obtain an expected sample size and only 36 participants were recruited, 16 males and 20 
females. Of the 36 children who participated, complete television data was available for 
33 children. Participants were recruited in two groups: at-risk for ADHD and controls. 
Group status was determined based on parent and teacher ratings on the screening forms 
(ADHD-RS). At-risk participants (n = 8) had at least six symptoms reported by parent 
and/or teacher on the ADHD-RS. Control participants (n = 25) had fewer than three 
symptoms across raters.  
Once parent’s consent and child’s informal verbal assent were obtained, the 
assessments were conducted. Parents received a brief report summarizing their child’s 
performance along with a $10 gift certificate to Chapters, sent approximately two weeks 
after the testing. If the child presented with severe ADHD symptoms, parents were given 
recommendations for reading materials and community-based services. During the final 
recruitment session at the mall, parents had an opportunity to enter a drawing for a $25 
gift certificate to Chapters. They obtained an additional chance at the draw if the teacher 
completed the same questionnaire. This separate draw for parents, for another $25 gift 
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 certificate, was established in order to increase participation by teachers completing the 
ADHD questionnaires and to amplify recruitment rates overall. 
 The children and their parents were all required to be English-speaking, however 
there were no gender or ethnic restrictions. Children diagnosed with mental retardation, a 
pervasive developmental disorder, a diagnosed neurological disorder (e.g. seizure 
disorder), or those who were medicated due to a chronic medical condition were excluded 
from participation. All parents were required to give informed consent for themselves and 
their child in order to participate. The mean age for the sample of children was 3.93 years 
(SD = .53; range = 3.08 – 4.92). The average social economic status was 49.97 (SD = 
18.0, range = 16.00 – 119.51), reflecting generally middle-class socio economic status 
according to Nakao- Treas prestige scale (1990). Similarly, a dentist would obtain a score 
of 96, a kindergarten teacher a score of 57, a shoe sales worker a score of 40, and a 
cashier a score of 33 (Nakao & Treas, 1994). Among the participants and reflecting the 
local population, 78.8% of the children were non-Hispanic Caucasian, and 21.2% were of 
“other/mixed” ethnicity according to demographic data obtained from the parents. Mean 
estimated IQ, based on the Information subtest of the Wechsler Preschool and Primary 
Scales of Intelligence – Third Edition (WPPSI; Wechsler, 2002), was within the average 
range for the full sample (M = 12.58, SD = 2.62). An Information subtest score of 10 (SD 
= 3) was considered to be an average as well as an estimate of a FSIQ score of 100 (SD = 
15); estimated FSIQ ≥ 80 was required for inclusion in the study. A summary of 
demographics by group is contained in Table 1. 
Measures 
ADHD Rating Scale-IV (ADHD-RS). Parents and teachers were each asked to 
complete the ADHD-RS, an 18-item checklist (DuPaul et al., 1998), as part of the child’s 
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 participation in the study. This information was used for identifying participants for the 
study and determining group status. This checklist is based on the ADHD symptoms 
listed in the DSM-IV. A 4-point scale (0 = not at all; 1 = just a little; 2 = pretty much; 3 = 
very much) was used to rate 18 ADHD behaviours over the last six months. Possible 
scores ranging from 0 to 54 were calculated by summing the ratings across the questions 
separately for each informant. DuPaul and colleagues (1998) reported that this type of 
checklist is a reliable and valid assessment tool for children with ADHD. 
Medical and Developmental History Form. This form was developed by the 
primary investigator for the larger study. The intent of the form was to uniformly gather 
demographic information, as well as medical, developmental, and an educational history 
about the child. Parents completed this form as part of their measures with the larger 
study.  
Television Viewing Questionnaire. This self-report measure was developed by 
Miller and colleagues (2007) based on the Time Diary Information from the PSID Child 
Development Supplement (CDS: Vandewater, Cummings, & Lee, 2005). It represented 
an expansion upon a measure used in many studies that assess television watching in 
preschoolers (Vandewater, Lee, & Shim, 2005). The original format of the questions 
asked only for the amount of time children watched television on the average weekday 
and weekend day. The expansion included information about favourite programs, time 
spent playing video and computer games, whether the family watches television as part of 
their time together, and how much the television is on during the day when the child is 
not watching. For the purposes of the present study, only those items about the amount of 
time and the preferred television programs were of interest.   
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 Procedures 
The present study was part of a larger study of child behaviour and parent stress in 
preschoolers with ADHD. Ethical approval was obtained from the University of Windsor 
Ethics Review Board (REB Approval #: 07-088). Participants were recruited from 
community preschools and community events using parent and teacher ADHD checklists 
(as previously described), and were then divided into two groups: those at-risk of 
developing ADHD and controls. Parental consent and informal verbal child assent were 
obtained prior to inclusion in the larger study. 
The child and his/her parent were invited to participate in a brief assessment 
session. For the larger study (and beyond the scope of the present study), the child 
received a brief psycho-educational assessment comprised of the Block Design and 
Information subtests of the Wechsler Preschool and Primary Scale of Intelligence – Third 
Edition (WPPSI-III; Wechsler, 2002) and the first five subtests of Bracken school 
readiness test (Bracken & McCallum, 1998). During this one-hour/one-time visit, the 
parent completed multiple questionnaires, including the Television Viewing 
Questionnaire. 
Based on data provided by parents via the television viewing questionnaire, the 
total average television viewing hours per day were determined, and a code for each 
preferred program was derived. Specifically, the average hours of television viewing per 
week day were multiplied by five and added to the average hours of television viewing 
per weekend day multiplied by two. This total was divided by seven to calculate the daily 
average television viewing. 
The coding system for television content used was originally developed by Wright 
and colleagues (2005) and then later modified by Zimmerman and Christakis (2007). Two 
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 independent coders categorized each program for genre and violence using the modified 
coding system. The initial interrater reliability for the genre was 0.63 and for the violence 
was 0.75. In the case that the coders did not agree, a third independent coder also coded 
the programs and a final code was established in conference. From the 21 genre codes 
(e.g., news, children’s educational, reality show, etc.) and five types of violence (e.g. 
slapstick/comedic, sports, victimization, gratuitous, and ultra), three macro-categories 
were developed: educational programming without violence, entertainment only (no 
violence), and entertainment with violence (any violence). In order to calculate mean 
television content values across the three favourite programs a value with respect to the 
amount of violent content was assigned to each one of the three television shows listed. 
Specifically, educational programming without violence received a score of one, 
entertainment only without violence received a score of two, and entertainment with 
violence (any sort of violence) received a score of three. Finally, the total of these three 
scores was divided by three in order to obtain mean television content value for each 
participant. 
All analyses were carried out using SPSS Version 17.0 (SPSS Inc., 2005). 
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 Chapter IV 
RESULTS 
Preliminary Analyses. 
A power analysis, conducted prior to data collection, indicated that for a medium 
effect size (d = .50; Zimmerman & Christakis, 2007), a total of 30 participants was 
needed in each group. Subsequent to data collection, descriptive statistics were calculated 
for all dependent variables (daily average television viewing and the level of violence in 
the child’s preferred television program). Mean scores and standard deviations are 
reported in Table 1. All measures were examined for outliers, defined as those individuals 
with scores exceeding three standard deviations beyond the mean. None of the individuals 
met this criterion, and as a result all participants were included in data analyses. 
Prior to conducting main analyses and in order to ensure the validity of the results, 
data were screened to make sure that no assumptions of normality and homogeneity of 
variance would be violated. Histograms, skewness, and kurtosis values were examined in 
order to determine whether assumption of the univariate normality was violated. 
Kolmogorov-Smirnov test was also calculated to assess the skewness and kurtosis. 
Although Kolmogorov-Smirnov value was significant for the two variables that measured 
the average number of hours of television watched per day (.171, p < .05) and the amount 
of violence in the child’s preferred television program (.262, p < .05), it was found that 
neither of the two dependent variables was skewed or kurtotic (using the standard of 
absolute values not being greater than 2). Consequently, the data were not transformed to 
correct for non-normality. Finally, it was concluded that all variables met the assumption 
of the homogeneity of variance as a result of the non-significant Levene’s statistic. 
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 Main Analyses 
Hypothesis 1. To test the hypothesis that preschoolers at-risk for ADHD watch 
more television than typically-developing peers, a one-way analysis of variance 
(ANOVA) was conducted where the dependent variable was the average number of hours 
of television watched per day. The independent variable was group (control or at-risk). 
Levene’s test supported the assumption of homogeneity of variance, across groups for the 
dependent variable. ANOVA showed that group membership does not have a significant 
effect on the average number of hours of television watched per day, F (1, 32) = .351, p > 
.05, partial η2 = .011, with a small effect size. 
Hypothesis 2. To test the hypothesis that children at-risk for ADHD will exhibit 
more ADHD symptoms if their preferred television programs include violence, a one-way 
analysis of variance (ANOVA) was conducted with one continuous dependent variable. 
The dependent variable measured the amount of violence the child’s preferred television 
program contains ranging from none (educational programming scored as one) to 
violence present (entertainment programming with violence scored as three). The 
independent variable was group (control or at-risk). Levene’s test supported the 
assumption of homogeneity of variance, across groups for the dependent variable. 
ANOVA showed that group membership does not have a significant effect on the amount 
of violence the child’s preferred television program contains, F (1, 32) = .701, p > .05, 
partial η2 = .022, with a small effect size. 
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 Chapter V 
DISCUSSION 
Review of Primary Research Questions 
The purpose of this research study was to investigate the relationship between the 
television viewing patterns among preschoolers and symptoms of ADHD in a Canadian 
sample. Although there are several theories about the relationship between ADHD and 
television viewing, none of the current research has included a Canadian sample. 
Consequently, the goal of this study was to compare the television viewing patterns of 
preschoolers presenting with symptoms of ADHD to controls and in a Canadian sample. 
Parent and teacher reports were used to examine these relationships. 
A preschool-aged sample was chosen for several reasons. First, it has been shown 
that behavioural difficulties during the preschool age are often predictive of behavioural 
difficulties at school age and beyond (Campbell, 2000). Second, although ADHD is 
largely heritable (Swanson et al., 2001), sizeable literature exists on early environmental 
influences associated with ADHD (Campbell, 1994; Cunningham & Boyle, 2002) such as 
perinatal problems (Nomura et al., 2008) and the interplay of parent and child behaviour 
(Shaw et al., 1998). However, there are conflicting findings regarding the effects of 
television viewing at this age (Christakis et al., 2004; Miller, Knezevic, & Halperin, 2009; 
Zimmerman & Christakis, 2007). Finally, the preschool years are a time when 
neurodevelopmental processes such as synaptic pruning and dendritic aborization, which 
are highly experience-dependent, take place. Therefore, it may not be surprising to find 
adverse effects of television viewing on cognitive development in young children. 
Past research suggested that young children engage in approximately three hours 
of television viewing on average each day (Huston & Wright, 1997; Rideout et al., 1999) 
45 
 and that they are often exposed to high levels of non-educational television programming 
that can have negative effects on cognition (Geist & Gibson, 2007), learning (Hooper & 
Chang, 1998), language, and behaviour (Zimmerman & Christakis, 2007). Past research 
has also reported an association between television viewing patterns among preschoolers 
and inattention, aggressive behaviour, and ADHD diagnosis (Christakis et al., 2004; 
Christakis & Zimmerman, 2007; Miller et al., 2007; Zimmerman & Christakis, 2007; 
Zimmerman et al., 2005). Hence, similar results were expected in this study of 
preschoolers at-risk of ADHD. 
Review of Findings 
 The results were in contrast to previously reported relationships between 
television viewing and symptoms of ADHD (Christakis et al., 2004; Zimmerman & 
Christakis, 2007) and in agreement with recently presented findings by Miller, Knezevic, 
and Halperin (2009). Although sample size limitations did not allow for group 
comparisons, extremely small effect sizes suggest that television viewing was not 
significantly associated with ADHD group membership. 
Hypothesis one stated that preschoolers at-risk of ADHD watch more television 
than their typically-developing peers. It was expected that preschoolers at-risk of ADHD 
would watch higher rates of daily television viewing. There was, however, no significant 
group mean difference in amount of television watched as reported by the parents of the 
at-risk children and the parents of the controls. Specifically, preschoolers at-risk of 
ADHD were not found to engage in more television viewing. These findings suggest that 
there is no significant relationship between the amount of television viewed during the 
preschool years and ADHD symptoms, although a small sample size may have limited the 
power necessary to detect significant associations.  
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  Hypothesis two stated that preschoolers at-risk of ADHD would watch television 
programs with higher levels of violence as compared to controls. Data did not support this 
hypothesis. Group membership did not have a significant effect on the amount of violence 
in children’s preferred television programs. As such, these findings indicate that the 
content of the programming is not significantly related to children’s ADHD symptoms as 
reported by parents and teachers. As with the first hypothesis, small sample size may have 
limited the power necessary for significant differences between groups. 
Taken together, the goal of this study was to address the omnipresent nature of 
television in the lives of young children and its possible effects on child behaviour. In 
contrast to earlier research findings from the United States, this study suggests that 
viewing television programming with elements of violence is not related to behavioural 
outcomes in Canadian children at-risk of ADHD. These findings are in line with recently 
presented data collected from a highly urbanized and diverse sample in the United States 
which concluded that, in general, television content viewed by preschoolers does not 
affect externalizing behaviours (Miller et al., 2009). 
In order to determine the underpinnings of the findings of the present study, it is 
important to recall that current evidence indicates that ADHD is predominantly heritable 
(Swanson et al., 2001). Although synaptic pruning and dendritic aborization are highly 
experience dependent and therefore it may not be surprising to find adverse effects of 
violent television viewing on child’s cognitive development, the early onset of ADHD 
and the high proportion of variance in ADHD symptoms accounted for by genetic 
inheritance make it unlikely that television viewing plays a significant role in the 
emergence of ADHD. Results from the present study suggest that television may not play 
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 the significant role in early childhood behaviour posited by other researchers (Christakis 
et al., 2004; Zimmerman & Christakis, 2007). 
Another possibility for the discrepant findings is that perhaps there are additional 
child and parent variables that should have been considered in the previous research 
studies. Parenting children at-risk of ADHD may be a challenging task due to their often 
difficult-to-manage behaviours, such as difficulty remaining seated, playing quietly, 
and/or awaiting their turn. Additionally, ADHD is highly heritable and parents of children 
with ADHD are at an increased risk for an ADHD diagnosis themselves. As previously 
mentioned, parents with higher levels of ADHD symptoms have been found to report 
lower levels of positive parenting. Also, it is well known that children with ADHD are 
highly responsive to continuous reinforcement (Wigal et al., 1998) and television tends to 
be highly reinforcing, with minimal requirements of effortful processing (Schiffrin & 
Schneider, 1984). Therefore, the association between television viewing and reports of 
behavioural difficulties associated with ADHD found in earlier longitudinal research must 
be interpreted with care. Specifically, parents of preschoolers at-risk of ADHD may be 
more likely to use television as a “surrogate baby sitter” in order to complete their daily 
chores (Barkley, 1995) as they may lack the skills and patience necessary to parent their 
often demanding child. Perhaps, the previously reported relationship between the amount 
and type of television viewed and the symptoms of ADHD was confounded by other 
factors such as child’s often difficult-to-manage behaviour, parents’ diagnoses, parents’ 
stress levels, as well as parenting strategies that should be accounted for in the future 
research. 
Finally, the findings of this study are difficult to generalize due to a small sample 
size. However, they are similar to those of the recent longitudinal study conducted with 
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 an American sample of preschoolers (Miller et al., 2009) and as such should not be 
ignored. Miller and colleagues (2009) employed a highly urbanized, diverse, and large 
sample of preschoolers, reporting that the content of preferred television programming 
was not associated with increased attention difficulties or aggression at baseline or one-
year later. They concluded that it does not appear that the content of programming plays a 
significant role in behavioural difficulties (Miller et al., 2009). These authors were able to 
obtain information about the child’s behaviour from parents and teachers therefore 
employing a more comprehensive measures of ADHD behaviours than the ones used in 
the prior studies. Similar measures were also utilized in this project. Taken together, the 
findings from these two studies clearly indicate lack of association between the type of 
television viewing and reports of ADHD symptoms. 
Limitations 
 Despite the strengths of the present study, including the gathering of data directly 
from parents and teachers, there are several limitations inherent in the current research. 
Most notably, the sample size is extremely small with a small cell size for the at-risk 
group. As such, had the sample size been increased, different findings may have come to 
light or the current ones would have been more generalizable. Due to the limited sample 
size in the present study, the observed power was very low and therefore, had an effect 
been present, there most likely was not enough power to detect it. Consequently, there 
may be inflated Type II error in the present study.  
 Another limitation of the current study is related to the measures used. First, all 
television data was reported by the parents. Since teachers, physicians, and other 
professionals often encourage parents to seek out engaging activities for their children 
other than television viewing, parents may tend to underreport the amount of time the 
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 child spends watching television or their preferred television programs. Future research 
should strive to include other measures of preschoolers’ television viewing patterns, such 
as using home video cameras to capture television viewing more objectively. 
 Finally, despite the growing similarities in the net personal consumption between 
Canadian and American households (Chawla, 2007; Torrey and Jacobs, 1993), income 
seems to be more dispersed among the lower quintiles in Canada (Picot & Myles, 1995) 
unlike in America. As a result of this more abundant Canadian support network for the 
lower class, there may be some inherent differences that may make it impractical to 
simply compare and contrast the family dynamics of these two countries. Specifically, 
Canadian parents may be less often stressed due to financial issues and may have more 
chances to engage in outdoor activities with their children. Consequently, role of 
television in the lives of Canadian preschoolers may be significantly different as 
compared to the American families. In the future, research should be conducted using a 
Canadian sample of preschoolers in order to increase the understanding of the role of 
television in Canada. 
Clinical Implications 
 The current study has important implications for the field of psychology. Most 
notably, the findings of this study highlight the need for future research involving 
television viewing during the preschool years using a Canadian sample. Although the 
results of this study confirm previous findings that television viewing takes up a 
significant amount of preschoolers’ time daily and the American Academy of Pediatrics 
has suggested that television should be viewed as problematic, this study does not suggest 
that television content significantly influences externalizing behaviours for most children. 
Consequently, the topic of whether television should be viewed as a negative 
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 environmental influence should continue to be addressed in the future research as an 
important environmental factor. Nevertheless, parents should consider balancing out the 
amount of time children spend watching television and engaging in imaginative play and 
social interactions with other children. Finally, by engaging in dynamic discussions about 
television content with their children, parents could obtain a better understanding of how 
their children perceive current television programming, in particular the presented 
violence. As a result, they may be able to provide additional guidance and enhance their 
child’s learning experience. 
Future Directions 
 Based on the findings and limitations of the present study, several 
recommendations can be made for future research. As previously mentioned, although 
studies have shown that children may learn numerous skills from educational shows such 
as Sesame Street, they are also exposed to high levels of non-educational television 
programming that can have negative effects on children’s cognition (Geist & Gibson, 
2000), learning (Hooper & Chang, 1998), language, and behaviours (Zimmerman & 
Christakis, 2007). Therefore, most importantly, it is essential that future studies continue 
to investigate further the relationship between television viewing patterns and more 
generalized child behaviour. Second, studies should include bigger sample sizes to allow 
better generalizability of findings. Third, the television questionnaire could be expanded 
to include additional information such as whether the child watches television at school or 
daycare or during other out-of-home activities, the time of day when the television 
viewing mostly occurs, and the number of television sets in the household. As a result, 
such information would allow the researchers to better understand the availability of 
television in a household and the validity of parental reports. 
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 Finally, future research should continue to examine the potential effects of the 
various risk factors, social support, parenting stress, and parenting behaviours that may 
interact with child’s television viewing patterns. Specifically, researchers should collect 
data regarding the activities the family engages in (other than television viewing), the 
amount of time they collectively or separately engage in each one, the activities specific 
to the preschoolers that the child spends time doing, as well as levels of stress the parents 
are reporting and the amount of time they have available to spend with their child each 
day. Consequently, researchers would be able to control for these potentially confounding 
variables as well as obtain a clearer picture of the family dynamic. 
Conclusions 
 In summary, this study has found that in general television content viewed by 
preschoolers is not associated with attentional problems. Although the results are not 
generalizable due to an extremely small sample size, the findings benefit the growing and 
conflicting research on television viewing at an early age. There would be an additional 
benefit of such a study if further research, with a much larger sample size, is conducted to 
account for potentially confounding variables such as parenting and child characteristics 
in order to provide parents with clear guidance regarding appropriate television exposure 
and the impact it may or may not have on their preschoolers’ development. 
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 Table 1 
Means and Standard Deviations for Demographics 
 Control At-Risk  
 M SD M SD       t              p 
Age at entry 3.94 0.54 3.89 0.54    -1.428      .196 
Mean SES 48.94 19.57 53.18 12.34      .728       .490 
Mean IQa 12.32 2.38 13.38 3.34          .110       .916 
% Male 40  50                      
Race      
    % Caucasian 76.0  87.5   
    % Other/mixed 24.0  12.5   
a Estimated Mean IQ using Information subtest of the Wechsler Preschool and Primary 
Scales of Intelligence – Third Edition (WPPSI; Wechsler, 2002). Average score is 10 (SD 
= 3). 
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 Table 2 
Means and Standard Deviations for Measures 
 Total  Control At-Risk 
 M SD M SD M SD 
Average daily TVa 2.41 1.72 2.31 1.75 2.73 1.73 
TV contenta b 1.51 .66 1.56 .68 1.33 .62 
Note.  Average daily TV corresponds to the daily average television viewed and TV 
content corresponds to the macrocategory for content in the child’s preferred television 
program. 
a N = 33, At risk: n = 8, Control: n = 25. 
b Average was calculated by adding the television content scores for the child’s preferred 
television programs and dividing the total by three. Education only was coded as one, 
entertainment without violence was coded as two, and entertainment with any type of 
violence was coded as three. 
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